The Commission on Isotopic Abundances and Atomic Weights (CIAAW) of the International Union of Pure and Applied Chemistry (IUPAC) completed its last update of the isotopic compositions of the elements as determined by isotope-ratio mass spectrometry in 2009. That update involved a critical evaluation of the published literature and forms the basis of the table of the isotopic compositions of the elements (TICE) presented here. For each element, TICE includes evaluated data from the "best measurement" of the isotope abundances in a single sample, along with a set of representative isotope abundances and uncertainties that accommodate known variations in normal terrestrial materials. The representative isotope abundances and uncertainties generally are consistent with the standard atomic weight of the element A r (E) and its uncertainty U[A r (E)] recommended by CIAAW in 2007.
INTRODUCTION
The Commission on Isotopic Abundances and Atomic Weights (CIAAW) of the International Union of Pure and Applied Chemistry (IUPAC) has provided regular assessments of the standard atomic weights and isotopic compositions of the elements [1] . CIAAW has evaluated the isotopic composition of each element by examining carefully the most accurate and precise isotope-abundance measurements of the element in selected samples through its Subcommittee for Isotopic Abundance Measurements (SIAM), and by compiling evidence for known variations in the isotope abundances of the element in normal terrestrial materials, through its Subcommittee on Natural Isotopic Fractionation (SNIF). By "normal", CIAAW refers to terrestrial occurrences that satisfy the following criterion:
The material is a reasonably possible source for this element or its compounds in commerce, for industry or science; the material is not itself studied for some extraordinary anomaly and its isotopic composition has not been modified significantly in a geologically brief period. [2] The results of these investigations are important for a number of reasons, including the evaluated best measurements indicate the state of the metrology of isotope-abundance measurements, the best measurements provide benchmark data for isotopic reference materials, and the combination of best Users should be aware of the following: a)
A "best measurement" is not necessarily free of systematic errors, nor is it necessarily calibrated; it is just the best measurement available. b)
If a range of isotope-abundance ratios has been established for an element, the sample used for the "best measurement" may represent any part of the range. c)
Because the data are reproduced from the literature, the sum of the isotope mole fractions may not equal l. Column 7:
Reference for the best measurement in column 6. Column 8:
In this column are listed the isotopic reference materials that were used for the best measurements given in column 6 (with asterisk) and agencies that distribute additional isotopic reference materials (see Section "Sources of isotopic reference materials"). If no asterisk is given, the best measurement was made on a substance that was not a recognized reference material. Column 9:
Representative isotopic composition. In this column are listed the values that, in the opinion of CIAAW, represent the isotopic composition of chemicals and/or natural materials that are likely to be encountered in the laboratory. These values generally are consistent with the standard atomic weights [3] ; however, for elements with known isotope-abundance variations, they may not necessarily correspond to the best measurements. The expanded uncertainties listed in parentheses include the range of probable isotope-abundance variations among different materials as well as measurement uncertainties. Users should be aware of the following: a) Values in column 9 can be used to determine the average properties of the element in materials of unspecified natural terrestrial origin, but those values may not represent the most abundant materials and it is possible that no real sample exists having the exact values listed. b)
When precise work is to be undertaken, such as assessment of isotope-dependent properties, samples with precisely known isotopic compositions (such as those listed in column 8) should be used or suitable isotopic analyses should be made. 
